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(57) ABSTRACT
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modification of text colors 1 a digital image. In an embodi-
ment, the GUI includes a first user interface adapted to
display a selectable first set of text colors to appear in a
modified digital image. In another embodiment, the GUI
includes a second user interface adapted to display a select-
able first set of text colors to appear in a modified digital
image. In yet another embodiment, the GUI includes various
options to facilitate securing of confidential data in the
digital image.

1 Claim, 15 Drawing Sheets

DISPLAY OFTION T3 INPUT A NUMBER OF TEXT (OLORS
DN DISPLAY ASSOCIATED WiTH CONPUTING DEVICE

STAN DOCUMENT 70 GENERATE INGIVAL IMAGE

PRUCESS CIGITAL iMAGE TO GENERATE
HIRST PROCESSED DIGITAL IMAGE

o DETERMINE FIRST SET OF ToT COLORS
602 FROM FST PRUCESSED DiGITAL IMAGE
Y DISPLAY FIRSY SET OF TEXT COLOKS O DhiSPLAY ]

AT

AT

RECEIYE INPUT FOR SELECTING PLURALITY OF TEXT
COLORS FROM THE FIRGT SET O TEXT COLGRS

45 GENERATE SECONRD MODIFIED DIGITAL IMAGE

FROCESS HIEST PRUCESSED DIGHAL IMAGE 10 1




US 9,966,037 B2

Sheet 1 of 15

May 8, 2018

U.S. Patent

FIG. 1



U.S. Patent May 8, 2018 Sheet 2 of 15 US 9.966,037 B2




U.S. Patent May 8, 2018 Sheet 3 of 15 US 9.966,037 B2

----------------------------------------------------------------------------------------------------------------------------------------------------

Input the number of desired text colors ; 2 E

FIG. 3a



US 9,966,037 B2

Sheet 4 of 15

May 8, 2018

U.S. Patent

- 300b

L0 NP N NP N NN NN NN NN O o
e e e e e e
E R R E

i

in the outpul

I
ERERERERERERERERRERRETRTRETRTHE L
-HlHHHHHu..HHﬂﬂﬂﬁﬂﬂﬂxﬂﬂ.ﬂlﬂﬂﬂﬂﬂﬂﬂxﬂﬂﬂ H.”
BN N M N M N MMM MM MM NN KK
LI A o R
i i A A i A
RN M N M N M NN MM MMM KN L]
[ o A
LI A I
BN N M N M N MMM MM MM NN KK
LI A o N L]
i o A A A i A
LI o N L]
[ A R A
LI N L]
E o A A A
LI A o R A L]
i i A A i A
RN M N M N M NN MM MMM KN L]
[ o A
LI A o A i L]
BN N M N M N MMM MM MM NN KK
LI A o N L]
i i A A i A
n RN NN MM M N N MM N MM KN L]
[ o A
LI A i L]
E o A A A
L A N L]
A o R R
LI A B N L]
[ A R A
LI N A L]
BN N M N M N MMM MM MM NN KK
LI A o N L]
i i A A i A
R N NN R K N KN NN MK KKK
-“l”H”Hr.HFHFEFHFHFHFHFHFEFHPHPHFHP “.-

Select the text tolors fo nppear




US 9,966,037 B2

Sheet 5 of 15

May 8, 2018

U.S. Patent

Input the number of desired text tolors

inal document ,,'334

!

e
?lll.l
I.l

o

]

|
o M M M A A A A A A N NN N A A AN A A

H HHH
X HHH HHHHHHH HHH
AN K NN
HH XX X

E EEE E
K I.-.I l.-.l.-.l.-.l I.-.I
---

A
Al
IIIHHHHHHHHHHHHHHHHHHH

o MM M N A A A A A A AN NN N A AN AN AN A
"il-x"H"x"a"x"n"u"H"x"a"x"n"x"ﬂ"x"ﬂ"x"ﬂ"ﬂ'

.

o MM A M A A AN N
o MM M M

- MM

L

.

]

.

.

A o
L A A A, A, A A, A, A A, A i
E o i A A A A ]
A A A A A A i
E o A i ]
A A A A A A
E o i A A A ]
A A A, A, A A A A i
o o oA A AR AR R e
B A A
LI S S
A NI e
A A A A A A
E o i A A A ]
A o o o o e P g™

Text colors in the orig

A 0 A I
”unnr.xr.Hr.xr.nxxnnnxxxnxnnxxnnnxxxnxxn”
C I I I I
L i, U, A
B e AR R
L A G . i
R R R R P

LI i e i i i A A A
L
-HIIIIIIIIIIIIIIIII-

he oulput

1t

L]

Select the text colors 1o appear

SRR R R R R R R R R )

FIG. 3¢



US 9,966,037 B2

Sheet 6 of 15

May 8, 2018

U.S. Patent

— 300d

ired fexf olors

Input the number of des

306~ Text colors in the original document 304

'\

i

in the oulput

R T T e Ry
E X X X XX XXX XX XXX NLN]
XX EXREEXEREEEREEESREEN
MM X M E M MNENENENE N X
L Y
X M XN XN NENENENENN
XX XEXEREEREXEELEEREEREEEXEX
R A XM XXX XEXENXNXNELNELD
L N
EE X B MK E N ENENENE NN
L
FE A JE M M NN E NN N}
tLERXXEXEREXEREXEELEEREEREEEXER
E X X X XX XXX XX XXX NLN]
XX EXREEXEREEEREEESREEN
MM X M E M MNENENENE N X
L Y
X M XN XN NENENENENN
XX XEXEREEREXEELEEREEREEEXEX
R A XXX XXX XENENXENELNX
L
E_E XX X ENENXENEMNENE N
L
FE M JE & /X M MM XN ENENT
tLERXXEXEREXEREXEELEEREEREEEXER
E X X X XX XXX XN XML NLN
XX EXREEXEREEEREEESREEN
MM XM XM NENENENE N X
L Y
B M N M XN NN NN
XX XEXEREEREXEELEEREEREEEXEX
R A XXX XXX XENENXENELNX
L N
E_E KB N EMNEN KN NN N
L
FE A JE & X M M JE M XN ENKENT
L

X
2 »

]
X

3
€

]
X

3
€

13
X

»
€

]
s

3
£

]
X

»
L

13
X

»
€

]
s

3
£

]
X
L) -"
€ x
Vg i i g i
A A i i
A AL AL A AL A A AL A A AL A A A A AR
A A A A i
g i i g g g e
A A A i
B g g o g i g
A A i i
A A A A AL AL A AL A A AL A A A A AR
A A A i i
L o e R i
i i i i e
L A A A
A i i i
A AL AL A AL A A AL A A AL A A A A AR
A A A A i
g i i g g g e
A A A i
B g g o g i g
A A i i
A A A A AL A A AL A A AL A A A A AR
A A A A i
g i i g g g o
A A A i
L g i g o i
A A A i
A AL AL A AL AL A AL A A AL A A AL AL AL
A A A A i i
L g e R i
e i i
B g g o g i g
A A i i
A A A A AL A A AL A A AL A A A A AR
A A A A i
o P, AL A A A A A

Select the text colors to appeat

Seledt the replacement fext color

-
Al A A A A A A A A A A A A A AL

PR A m R R A,

]
|
|
M
|
|
Ml
M
|
|
|
|
|
e

|
|
Al
A
M
Al
L

A
Al
b

]
|
Ml
M
|
|
|
|
Ml
M
|
W

|
Al
Al
|
Al
Al
Al
Al
Al
|
Al
b

M,
E |
Al
Al
|
E |
|
E I
Al
Al
|
E |
Al
Al
|
E I
Al
L

]
|
|
|
|
Ml
M
|
|
|
|
e

L]
Al
Al
H"?l
Al
Al
H"H
Al
Al
|
Al
Al
H"H
Al
w

|
Al
|
H"H
Al
|
|
Al
b

L]
Al
E |
Al
Al
Al
Al
Al
E |
Al
Al
w

|
Al
Al
IHHHHHHHHHHHHHHHHHHHHHHI
|
Al
IHHHHHHHHHHHHHHHHHHHHHHI
HHHHHHHHHHHHHHHHHHHHHHHI
X,
Al
HHHHHHHHHHHHHHHHHHHHHHHI
|
Al
w

»

]
-

ﬂxﬂ"ﬂxﬂ"
A A NN N
s M M
A A N N N
Al s A N N
M M
Al A A
Al AN
A
e M H"HHH"H"H
Al A A
A
Al A A
Al AN
A
?l?l?l?lx
Al s A N N
i

-
X
HHHHHHHHHHHHHHHH?

L]
?l"
IHH"H
Al
Al
Al
|
Al
Al
Al
Al
Al
|
Al
Al
Al
Al
L

Al
Al
I"HHHHHHHH
Al
Al
|
Al
Al
|
Al
Al
|
Al
b

Al
Al
|
Al
Al
|
Al
Al
|
AN M M M M N M
Al
Al
|
A AN M X M N M
Al
L

x e a e wa a a a a  ” x.xh_ x x
P

37




US 9,966,037 B2

Sheet 7 of 15

May 8, 2018

U.S. Patent

o 30

™
s
—
-
bind
ol mcmte
<,
3D
N
e
a3
s
2™
a3
Tl
G.
A
E.
it
=
—
b
a2
. sl
rdwrore
redurerer
i
Ln
- L

f

318

in the original dotument

Text colors

-

”IIHIHIHIHIHIﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂlﬂ

S
lIlHHHHHHHHHHﬂxﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂxﬂﬂﬂﬂﬂﬂﬂﬂﬂ
EX X XX XXX X XXXEXXE®RTN
NN N E N E N E MK N E N
EXAXLEXELEXEEIXLALEXEXEX XN
RN R N R N M N NN XX
EXXEXXXEXEXEEEREXEXESXESXESESEN
L
EX XXX XEXXEXXXSXESXSXEHXHNXN
R E N RN R N E NN NN XX
EAXAXLEXEXLXEEXLAELEXEXEXL XN
RN N E N XN NN XN XN X
EXXXXEXEXEEEREXEXESXESXESXESRN
L
EX XXX XXXERXXEXDXXSIEHXSXEXTN
NN N E N E N E MK N E N
EXAXLEXELEXEEIXLALEXEXEX XN
RN R N R N M N NN XX
EXXEXXXEXEXEEEREXEXESXESXESESEN
L
EX XXX XEXXREXXDXXESXSXSXHXN
R EN X NENEMNENENENEX
EAXAXLEXEXLXEEXLAELEXEXEXL XN
RN N E N XN NN XN XN X
EXXXXEXEXEEEREXEXESXESXESXESRN
JIIHHHHHHHHHHHHHHHH
] x_N X A .
]

T
R
e e
T
e
e e e,
T
R
e e
T
e
e e e,
T
e
L

.

.
.

.
~;
L)

RN
| N N ST T S N WY T N N N N N N N N

A EMNERENRENERENRER
EFEEFEFrFrrErrrErrrrrrrr

E

S R e e
A A A A A A A A A A A A A A A
F A A A A A i
A A A A A A A
o A A A i
P A A A A

S A i

o o P P!

I
X A A A A A A A A

A A, I I A
X A
Lol i A
X A
; A A e a a a

. ”xnr.x r.r.r.xxn”x”n”x”r”x”n”x”nmx”n"

A A A A A A A

A A A A A A A A i

C A A A

A A A A A i i

S A i

A A, A A A, A A, A i i i

S A A A A A i

A A A, A A A, A A A, A A i, i i i

C A A, A i

g g g e g oo o

LA N A
i e i i i i i i
WA MM N M M M N MM N NN NN N
l"lHlHlHlHlHlﬁlﬂlnlﬂlﬂlxlﬁlﬂlnlﬂlﬂl“
o
o
o

o .
o

dr b A b o M o N -
b o hl..rl-.rl-.rl.hl-.rl-hl..rl-hl-.rl.hl-.rl-hl..rl-hl-.r b -

Selsct the fext colors to appear

i
i
i
|
|
i
|
1
i
|
|
i
|
|
i
i
i
i
|
|
i
|
1
i
A

in the output

16

3

slacement fext color

-

™ Select the re

i

]

3

An
M_h

AN
|
Al

A A A A A A
AN AN AN
A MM N

LN N
M

AR A A
NN _N_N_N
| M

A
|
AT ASALTAXATALTATATALA

o
|

M
A,
M
M

Al

A A

A
|
|

A,

..:..__.:.:..__.:.:..__.:.:..__.:.:..__.
-_IHHHHH.HHHHHHHHHHH
.-_RHHHHH”HHHHHHHHH
.-_I!HHHH.HHHHHHHHH
= o -

HHH

L .
LI AN K NN

AL
Ml

LR
i
A A
Al
P,
|
A
H‘H
Al
-
Al
P,
Al

A

A
Hx?l |

X,

|

o

|
HHHHH
N

X,

.
.
- o
.
e
.
.o
.

.

A
.
HHH
|
]
M
L
|
o
|
]

.
.
XX X
i
XXX
XXX
xRt K
xE X
X Z XXX
HHHHHHHHHH
X XXX
XXX
x_x X
xE X
XXX
I
XXX
XX
xR
.-.

X
o "HH
HHHH"HHHEH
Al
x |
o l.xl.l.l.
X, |
| x
o Al
X,
|
Al
o
|
x
Al
Al

an
M A AN NN NNNNAN

]
L M KX

n
-?l
]
|
L
Al
e e i i i
|
]
|
u?l
|
o
H?l
]

N N M AN
A N A

]
= R
E

K
X
LU N N K
L

]

X
L
L]
.

?l:?l
AN N A A A A A A N A A A A A

AL A

x
X X
P R

LI |
L I |
AN N M AN
oM M

L |
LA
LA

i ————_———

FlIG. 3e



U.S. Patent May 8, 2018 Sheet 8 of 15 US 9.966,037 B2

Secure confidentiol defa O




US 9,966,037 B2

Sheet 9 of 15

May 8, 2018

U.S. Patent

_— 300g

Yecurs confidential doto

!I.r_ x

.......‘.‘i.‘.‘i.‘.‘i.‘.‘.‘.‘.‘i.‘.‘i.‘.‘-‘.‘.‘.‘

R RN R RN RN KRN
T R KR

.___H
x
x

L]
x
X

L
x

o
x
x

L]
x
X

L
x

o
x
x

L]
x
X

L

x

L

L lr.l lr.l lFl?l?ﬂ?l?l’l?l?l’.ﬂ?lﬂ.l’.l
o e e o
e
o’ “HHH“__“HHHEHHHHHHH!HHHEHHHHH. .H“__“H. "«
NN RN E N F F i
X Hﬂﬂxﬂﬂﬂ Hﬂﬂﬂﬂﬂﬂ Hﬂﬂ HHHHH HHH | 9
XX XX HHHHH HHH HHHHH -
F
-]

L*ﬁﬁ*ﬁﬁ*ﬁﬁ*ﬁﬁ*ﬁﬁ*ﬁﬁ*ﬁﬁ*ﬁﬁ

Seledt the text colors of the contidential doto in

o)
o
|
o

el w

[
AR NN S
Fa .x”r.”x”r.”xy”nr.xfx”xf”x”n”x”x”x”a
S A A A
o o e o o o oo o o o o ot
A A i i
A A A A A
F A A A A A A A A A A i
S A
P A A A A A A A A A A i
S A, A A A
A A A A A A A AL A A A A A A AN
e A
A A A, A A, A, A, A A, A A A, A A i,
S A A A i
E A A A A A A A A i
A A
A A A A A A A AL A A A A A A
A A A A A A A
F A A A A A A A A A A i
S A
P A A A A A A A A A i
A A A
Fa .x”r.u_”x”r.r.xmn”xfffmxmnf”xf”n”
O A, A A I i
A I I Il I I I i
A A A A, A A A A A A,
A A A A A
A A A
N A A
Hoy

the docgment

H

s
wiann
Fam
fand
K=
HEH
e
X »
"R
N
[ bt
&3
L
32
N

identiol Dato

inate {ont

HT

f

2

Mask Contidentiol Dato

FIG. 3g



U.S. Patent May 8, 2018 Sheet 10 of 15 US 9,966,037 B2

400

P
/
¥

DISPLAY OPTION TO INPUT A NUMBER OF TEXT (OLORS ON

o DISPLAY ASSOCIATED WITH COMPUTING DEVICE

- RECEIVE INPUT FOR THE NUMBER OF TEXT (OLORS
A

o SCAN DOCUMENT TO GENERATE DIGITAL INAGE
w06~ |

B PROCESS DIGITAL IMAGE TO GENERATE
0 FIRST PROCESSED DIGITAL IMAGE
B PROCESS FIRST PROCESSED DIGITAL IMAGE TO

o GENERATE FIRST MODIFIED DIGITAL IMAGE

FIG. 4



US 9,966,037 B2

Sheet 11 of 15

May 8, 2018

U.S. Patent

G &

19V TVLIGIG 435530044 1541 3H1 NESY0100 13

iddild AV 1 IAHD NYAD S (42

==
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

— 0%

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

..................................................................................................................................................................................

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

— {051

mtiiti

— (0S¢

00T

NUMBER OF PIXELS



U.S. Patent May 8, 2018 Sheet 12 of 15 US 9.966,037 B2

DISPLAY OPTION TO INPUT A NUMBER OF TEXT COLORS
ON DISPLAY ASSOCIATED WiTH COMPUTING DEVICE

goa 1 RECEIVE INPUT FOR THE NUMBER OF TEXT COLORS

406 SCAN DOCUMENT TO GENERATE DIGITAL IMAGE

B FROCESS DIGHAL IMAGE TO GENERATE
447 7 FIRST PROCESSED DIGITAL IMAGE

DETERMINE FIRST SET OF TEXT COLORS

02 FROM FIRST PROCESSED DIGITAL IMAGE

504 DISPLAY FIRST SET OF TEXT COLORS DN DISPLAY
_______ RECEIVE INPUT FOR SELECTING PLURALITY OF TEXT

06 7T COLORS FROM THE FIRST SET OF TEXT COLORS

| PROCESS HIRST PROCESSED DIGITAL IMAGE 10
608~ GENERATE SECOND MODIFHED DIGHAL IMAGE




U.S. Patent May 8, 2018 Sheet 13 of 15 US 9,966,037 B2

700
¥

| DISPLAY OPTION TO INPUT A NUMBER OF TEXT COLORS
<7 ONDISPLAY ASSOCIATED WITH COMPUTING DEVICE

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

_— SCAN DOCUMENT TO GENERATE DIGITAL IMAGE

406
] PROCESS DIGITAL IMAGE TC GENERATE
| FIRST PROCESSED DIGITAL IMAGE
B DETERMINE FIRST SET OF TEXT COLORS
w” FROM FIRST PROCESSED DIGITAL IMAGE

...f-ﬂ-"‘ DISPLAY FIRST SET OF TEXT COLORS ON DISPLAY

| RECEIVE INPUT FOR SELECTING PLURALITY OF
o~ | TEXTCOLORS FROM FIRST SET OF TEAT COLORS
o DISPLAY SECOND SET OF TEXT COLORS
09"

N RECEIVE INPUT FOR SELECTING A REPLACEMENT
- TEXT COLOR FROM SECOND SET OF TEXT COLORS

PROCESS FIRST PROCESSED DIGITAL IMAGE TO
GENERATE THIRD MODIFIED DIGITAL IMAGE

FIG. 7



U.S. Patent May 8, 2018 Sheet 14 of 15 US 9.966,037 B2

- a4l

-

¥

DISPLAY GPTION FOR DATA SECURITY FEATURE —— B2

SELECT TEXT COLOR OF A CONFIDENTIAL DATA FROM THE Gt |- 804

fiDE CONFIDENTIAL DATA




US 9,966,037 B2

nk
o
- . TING0W
E R NOILYINISTIA |
5 A N
916 o16

o AHOWIW
—
g |
5
] _ _ TI000W
= A IdSI | A055D0M N,

| \. X

- 904 ~ L6 - 06
TIAIO NOLDNMEILINW
- 084

U.S. Patent

10]

— 016

-~ 806




US 9,966,037 B2

1

METHOD AND SYSTEM FOR
FACILITATING MODIFICATION OF TEXT
COLORS IN DIGITAL IMAGES

COPYRIGHT NOTICE

A portion of the disclosure of this patent document
contains material that 1s subject to copyright protection. The
copyright owner has no objection to facsimile reproduction
of any one of the patent documents, or the patent disclosure,
as 1t appears in the Patent and Trademark Oflice patent file
or records. Otherwise all copyright rights are reserved.

TECHNICAL FIELD

The presently disclosed embodiments are related to pro-
cessing of digital images. More particularly, the presently
disclosed embodiments are related to a technique of modi-
tying text colors in digital images.

BACKGROUND

Most of the existing Multi-Function Devices (MFEDs)
offer an N-layer Mixed Raster Content (MRC) compression
or any other similar techniques for better text quality and
lower file sizes. The N-layer MRC compression technique
allows the separation of text and pictorial part of the image
into separate layers. The pictorial part of the image goes into
a continuous tone background layer and 1s compressed using
any continuous tone compression techmque such as JPEG.
While the text layers are extracted into N binary layers based
on color and spatial proximity of text regions in a scanned
image. These N binary text layers are compressed using any
lossless binary compression scheme such as G4, JBIG2 to
gain good text quality for better OCR accuracy. Ideally,
MRC should extract all the text regions in an i1mage.
However, MRC compression technique has various short-
comings which include, but are not limited to, jaggy text and
undesired changes of text colors 1n the scanned documents
(1.e., digital 1images). Jaggy text 1s a result of text being
dropped 1nto the background plane when it 1s not extracted
into one of the binary N layers. In certain scenarios, an
attempt to extract all the text into one of the N binary layers
to 1ix the jaggy text problem for achieving better OCR can
cause further undesired text color changes. Such unantici-
pated color changing of text 1s a major cause of customer
complaints.

SUMMARY

According to embodiments 1illustrated herein, there 1s
provided a graphical user interface (GUI) for facilitating
modification of text colors in digital image. The GUI
includes a first user interface adapted to display an option to
input a number of text colors to appear 1n a modified digital
1mage.

According to embodiments 1llustrated herein, there 1s
provided a GUI for facilitating modification of text colors in
a digital image. The GUI includes a second user interface
adapted to display a selectable first set of text colors to
appear 1n a modified digital image.

According to embodiments 1illustrated herein, there 1s
provided a method for facilitating modification of text colors
in a digital image. The method 1s 1mplementable on a
computing device. The method includes displaying an
option to mput a number of text colors on a display asso-
ciated with the computing device. An mput defining the
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2

number of text colors 1s received. The document 1s then
scanned to generate a digital image. The digital image 1s then
turther processed to generate a modified digital image so
that the modified digital image includes text with the defined
number of text colors.

According to embodiments illustrated herein, there 1is
provided an MFD including a display, an image scanning,
and an 1mage processing module. The display 1s adapted to
display an option to input a number of text colors. The image
scanning module 1s adapted to generate a digital image from
a document. The 1image processing module 1s adapted to
generate a modified digital image from the digital image so
that the modified digital image includes text with only the
defined number of text colors.

According to embodiments illustrated herein, there 1is
provided a GUI for facilitating securing of confidential data
in a digital image. The GUI comprises a user interface
adapted to display an option to select one or more text colors
associated with the confidential data. The user interface 1s
turther adapted to display one or more selectable options to
facilitate one of hiding, masking, or elimination of the
confidential data.

According to embodiments illustrated herein, there 1is
provided a method for securing confidential data 1n a digital
image. The method includes receiving an input for selecting
one or more text colors associated with the confidential data.
One or more selectable options to facilitate one of hiding,
masking, or elimination of the confidential data are then
displayed. Thereafter, the digital image 1s processed to hide,
mask, or eliminate the confidential data based on the selec-
tion of an option from the one or more selectable options.

BRIEF DESCRIPTION OF DRAWINGS

The accompanying drawings illustrate various embodi-
ments of systems, methods, and embodiments of various
other aspects of the invention. Any person having ordinary
skills 1n the art will appreciate that the i1llustrated element
boundaries (e.g., boxes, groups of boxes, or other shapes) in
the figures represent one example of the boundaries. It may
be that 1n some examples, one element may be designed as
multiple elements or that multiple elements may be designed
as one element. In some examples, an element shown as an
internal component of one element may be implemented as

an external component in another, and vice versa. Further-
more, elements may not be drawn to scale.

Various embodiments will hereinafter be described 1n
accordance with the appended drawings, which are provided
to 1llustrate, and not to limit the scope in any manner,
wherein like designations denote similar elements, and in
which:

FIG. 1 1s a block diagram illustrating an environment 1n
accordance with at least one embodiment:

FIG. 2 depicts a first processed digital image 1n accor-
dance with at least one embodiment.

FIG. 3a-3g depict various GUIs 1n accordance with vari-
ous embodiments:

FIG. 4 1s a flow diagram illustrating a method for modi-
tying and limiting the number of text colors mn a digital
image 1n accordance with at least one embodiment;

FIG. 5 depicts a chart 1llustrating a histogram analysis for
the text colors present 1n a first processed digital image.

FIG. 6 1s another flow diagram illustrating a method for
moditying and limiting the number of text colors 1n a digital
image 1n accordance with at least one embodiment;
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FIG. 7 1s another tlow diagram illustrating a method for
moditying and limiting the number of text colors 1n a digital

image 1n accordance with at least one embodiment;

FIG. 8 1s yet another flow diagram 1llustrating a method
for facilitating a data security feature 1n accordance with at
least one embodiment; and

FIG. 9 1s a block diagram illustrating an MFD 1n accor-
dance with at least one embodiment.

DETAILED DESCRIPTION

The present disclosure 1s best understood with reference
to the detailed figures and description set forth herein.
Various embodiments are discussed below with reference to
the figures. However, those skilled in the art will readily
appreciate that the detailed descriptions given herein with
respect to the figures are simply for explanatory purposes as
methods and systems may extend beyond the described
embodiments. For example, the teachings presented and the
needs of a particular application may yield multiple alternate
and suitable approaches to implement functionality of any
detail described herein. Therefore, any approach may extend
beyond the particular implementation choices 1n the follow-
ing embodiments described and shown.

References to “one embodiment™, “an embodiment™, “one
example”, “an example”, “lfor example™ and so on, indicate
that the embodiment(s) or example(s) so described may
include a particular feature, structure, characteristic, prop-
erty, element, or limitation, but that not every embodiment
or e¢xample necessarily includes that particular feature,
structure, characteristic, property, element or limitation.
Furthermore, repeated use of the phrase “in an embodiment™
does not necessarily refer to the same embodiment.

Definitions: The following terms shall have, for the pur-
poses of this application, the respective meanings set forth
below.

A “multifunction device” (MFD) refers to a device that
can perform multiple functions. Examples of the functions
include, but are not limited to, printing, scanning, copying,
faxing, emailing, and the like.

A “digital image™ refers to a collection of data, including
image data in any format, retained 1n an electronic form. The
digital 1mage can contain one or more pictorial, symbols,
text, line art, blank, or non-printed regions etc. In an
embodiment, examples of the digital image include, but are
not limited to, various bank account forms, bills, an e-ticket,
a hotel reservation form, a boarding pass, student examina-
tion papers, various insurance forms, e-statements corre-
sponding to banking, and credit cards. In an embodiment,
the digital image 1s obtaimned by scanning a corresponding,

physical document. The digital image can be stored in
various file formats, such as, JPG or JPEG, GIF, TIFE, PNG,

BMP, RAW, PSD, PSP, PDEFE, and the like.

A “computing device” refers to a computer, a device
including a processor/microcontroller and/or any other elec-
tronic component, or a device or a system that performs one
Oor more operations according to one or more programming
instructions. Examples of the computing device include, but
are not limited to, a desktop computer, a laptop, a personal
digital assistant (PDA), a smart-phone, an MFD, a tablet
computer (e.g., 1IPad®, Samsung Galaxy Tab®) and the like.
The computing device 1s capable of accessing (or being
accessed over) a network (e.g., using wired or wireless
communication capabilities).

A “network” refers to a medium that interconnects various
computing devices and server. Examples of the network

include, but are not limited to, LAN, WLAN, MAN, WAN,
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and the Internet. Communication over the network may be
performed 1n accordance with various communication pro-
tocols such as Transmission Control Protocol and Internet
Protocol (TCP/IP), User Datagram Protocol (UDP), and
IEEE 802.11n communication protocols.

“Scanning’” refers to a technique of recording an 1mage as
digital data in any format, thereby creating a {ile.

“Graphical User Interface” OR “GUI” refers to an inter-
face that facilitates a user to interact with associated com-
puting devices. The user can interact with the GUI using
various input mediums/techniques including, but not limited
to, a keypad, mouse, joystick, any touch-sensitive medium
(e.g., a touch-screen or touch sensitive pad), voice recogni-
tion, gestures, video recognition, and so forth. In embodi-
ment, the GUI can be displayed on a touch-screen and the
user can interact with the GUI using the touch-screen. In an
embodiment, the GUI 1s a Local User Interface (LUI), 1.e.,
displayable on a local display of an MFD or an image-
scanning equipment. In an embodiment, the GUI 1s a
Remote User Interface (RUI), 1.e., displayable on a display
of any computing device connected to the MFD or the
image-scanning equipment. In an embodiment, the GUI 1s
Web User Interface (WUI), 1.e., displayable on a web-page.

An “Optical Character Recognition” or “OCR” operation
refers to conversion of scanned images of handwritten,
typewritten, or printed text into machine-encoded text.

“Mixed Raster Content” or “MRC” or “N-Layer MRC”
refers to a method/technique/operation for compressing
compound 1mages (e.g., images containing text, image data,
various shapes, symbols, and so forth). By applying the
MRC method, a compound 1image 1s converted to an 1image
having multiple layers/planes depending on the content in
the compound 1mage. The layers are then compressed using
suitable techniques. In an embodiment, the number of text
layers can be from 1 to N. Usually, N 1s kept to 256 for an
optimal file size of the resultant image. However, any
number of layers can also be possible without limiting the
scope of the ongoing description.

In an embodiment, a “first processed digital image” refers
to a digital image obtained after applying the one or more
image processing techniques such as, MRC operation or any
other suitable text extraction operations, such as, 1mage
segmentation, auto windowing techniques on the digital
image (e.g., scanned document). In an embodiment, the first
processed digital image includes different layers as dis-
cussed above.

FIG. 1 1s a block diagram illustrating an environment 100
in accordance with at least one embodiment. Various
embodiments of the methods and systems for modifying text
colors 1n a digital image are implementable 1n the environ-
ment 100. The environment 100 includes a network 102 and
a server 106. The environment further includes a desktop
computer 104a, a laptop 1045, an MFD 104¢, and a tablet
computer 1044 (heremnafter referred to as computing devices
104). Although FIG. 1 shows only four computing devices
for simplicity, 1t may be appreciated that the disclosed
embodiments can be implemented for a large number of
computing devices including, but not limited to, smart-
phones, PDAs, and various similar handheld devices.

A user operating the desktop computer 104a, the laptop
1045, or tablet computer 1044 1s capable of accessing the
MFD 104¢ and/or the server 106 through the network 102.
A Tunctionality of moditying text colors in digital 1images
can be implemented on at least one of the desktop computer
104q, the laptop 10456, the MFD 104c¢, the tablet computer
1044, and the server 106. In an embodiment, for example,
the desktop computer 104a and/or the laptop 1046 are
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capable of executing an application for modilying text
colors 1n the digital images. In another embodiment, the
application 1s hosted by the server 106 and the desktop
computer 104q, tablet computer 1044, and/or the laptop
104H are capable of accessing the application over the
network 102. In another embodiment, the MFD 104¢ or any
of the computing devices 1n 104 1s adapted to facilitate an
OCR operation.

FIG. 2 depicts a first processed digital image 200 in
accordance with at least one embodiment. The first pro-
cessed digital image 200 contains text in different text
colors, such as cyan, red, olive, black, purple, and blue (not
observed visually from FIG. 2). The rectangular regions
show the N text layers sizes and their placement 1n the First
processed digital image.

FIG. 3a-3g depict various GUIs (300a-300g) 1n accor-
dance with various embodiments.

FIG. 3a depicts the GUI 300aq in accordance with an
embodiment. The GUI 300a displays a first user interface
including an option 302 to mput a number of text colors.
Once the number of text colors 1s mputted, a corresponding
modified digital image will contain only the user specified
number of text colors. Various examples of the option 302
include, but are not limited to, a text box, a drop-down list,
radio buttons, or a scale for defining the number of text
colors.

FIG. 35 depicts the GUI 3006 in accordance with an
embodiment. The GUI 30054 displays a second user interface
including an option 304 to facilitate the selection of text
colors. Once the text colors are selected, a corresponding
modified digital image will contain only the selected number
of text colors. In an embodiment, the text colors 1n the option
304 are determined based on the text colors present in the
first processed digital image 200 corresponding to the docu-
ment. In another embodiment, the text colors 1n the option
304 are randomly determined. In another embodiment, the
option 304 includes a predefined set of colors.

FIG. 3¢ depicts the GUI 300c¢ 1n accordance with an
embodiment. The GUI 300c¢ displays both the first user
interface and the second user interface including the options
302 and 304. In an embodiment, the option 304 1s displayed
when the user defines the number of text colors. The GUI
300¢ enables the user to iput the number of text colors
(using the option 302) as well as select the text colors to be
contained 1n the modified digital image (using the option
304). For example, 11 the user inputs 2 1n the option 302 then
he/she can also select two text colors from the option 304.

In an embodiment, the option 304 1n the GUI 3005 or the
GUI 300c¢ 1s displayed 1n response to the user inputting the
number of text colors in the GUI 300a. So, 1n this case, 1n
an embodiment, 1f there 1s a mismatch between the number
of text colors entered using the option 302 and the colors
selected from the option 304 (i.e., 11 the user selects different
number of text colors from the option 304 than the number
inputted using the option 302), an error/warning message
will be displayed to the user. In another embodiment, the
user will be disabled from selecting the any additional

number of text colors from the option 304 than entered in the
GUI 300a.

FIG. 3d depicts the GUI 3004 in accordance with an
embodiment. The GUI 3004 displays a third user interface
containing a replacement text color option 308 for replacing
the selected text colors 1n the option 304. In an embodiment,
the replacement text color option 308 1s displayed in
response to the selection of any text color from the option
304. For example, 11 the user selects a text color (e.g., red)
shown 1n a selection 306, the replacement text color option
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308 containing various replacement options for that text
color will be displayed. The user can then select any text
color (e.g., a text color, such as olive shown by a selection
307) from the replacement text color options in the replace-
ment text color option 308. Thus, for example, a red color
text will be converted 1nto an olive color text to obtain a
corresponding modified digital image. Similarly, the GUI
3004 facilitates selection of the replacement text colors for
a number of “M” text colors selected from the option 304,
where “M” 1s the total number (e.g., inputted using the
option 302) of desired text colors in the modified image.

In an embodiment, the various text colors 1n the replace-
ment text color option 308 are subset of the text colors
present 1n the First processed digital image (or the digital
image). In another embodiment, the various text colors 1n
the replacement text color option 308 are random colors. In
another embodiment, the various text colors 1n the replace-
ment text color option 308 are predefined.

FIG. 3e depicts the GUI 300e¢ in accordance with an
embodiment. The GUI 300e displays replacement text color
options 312 and 316 for defining replacement text colors for
the selected text colors 1n the option 304. A separate option
of text colors will be displayed for each of the text colors
selected 1n the option 304. For example, if the user selects
red and purple colors (shown by the selections 306 and 310
respectively) from the option 304, the replacement text color
options 312 and 316 are displayed. The replacement text
color option 312 corresponds to the selection 306 and the
replacement text color option 316 corresponds to the selec-
tion 310, with 314 and 318 being the selected replacement
text colors for 306 and 310 1n this example. Thus, the GUI
300e facilitates the user to select replacement text colors for
the selected text colors (e.g., the text colors selected from the
option 304) simultaneously.

In an embodiment, the replacement text color options 308,
312, and 316 include white color to facilitate a data security
feature. So, when the user selects the white color from the
replacement text color options 308, 312, and 316, the
corresponding text color (e.g., the text color to be replaced)
1s replaced to the white color and the associated text
becomes 1nvisible for typical office documents that have a
unmiform white background.

In another embodiment, the replacement text color
options 308, 312, and 316 may also include a background
color present in the first processed digital image to facilitate
the data security feature. So, when the user selects the
background color from the replacement text color options
308, 312, and 316, 308, the corresponding text color (e.g.,
the text color to be replaced) 1s replaced to the background
color and the associated text becomes 1nvisible 1n case of
documents with a uniform non-white background.

FIG. 3f depicts the GUI 300/ 1n accordance with an
embodiment. The GUI 300/ facilitates the data security
feature for securing any confidential data in the document.
The GUI 300/ includes a security option 320. Various
example of the security option 320 include, but are not
limited to, a radio button, a drop-down list offering “YES”
and “NO” selections, a checkbox, and so forth. The data
security feature 1s further explained 1n the description inira.

FIG. 3g depicts the GUI 300g 1 accordance with an
embodiment. When the user activates the security option
320 (1in the GUI 300f), a security text color selection option
322 appears. In another embodiment, the GUI 300g can
appear independent of the GUI 300/ (1.e., independent of the
activation/deactivation of the security option 320) or the
GUI 300g may not contain the security option 320. The
security text color selection option 322 facilitates the user to
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select one or more text colors that are associated with
confidential information that the user wants to secure. In an
embodiment, the text colors in the security text color selec-
tion option 322 correspond to the text colors contained in the
first processed digital image 200 (refer FIG. 2).

Further, an option 326 for hiding the confidential data 1s
displayed. Furthermore, an option 328 for eliminating the
coniidential data 1s displayed. In an embodiment, the options
326 and 328 are displayed 1n response to the selection of text
colors from the security text color selection option 322. In
another embodiment, the options 326 and 328 are displayed
simultaneously with security text color selection option 322
when the user activates the security option 320.

In an embodiment, an option 330 for masking the confi-
dential data 1s presented on the GUI 300g. By activating the
option 330, the text associated with the confidential data 1n
the first processed digital image will be masked with a
predefined color.

Although, the options 326, 328, and 330 are shown as
radio buttons, 1t 1s understood by a person having ordinary
skills 1 the art that any other type of selection options
including, but not limited to, drop-down list, vertical or
horizontal selectable list, and the like can be used to repre-
sent the options 326, 328, and 330 without departing from
the scope of the ongoing description.

FIG. 4 1s a flow diagram 400 illustrating a method for
modifying and limiting the number of text colors 1in the
digital 1image in accordance with at least one embodiment.

At step 402, the option 302 to mnput the number of desired
text colors 1n the first modified digital image 1s displayed on
a display of associated one or more computing devices 104.
In an embodiment, a GUI such as the GUI 300q 1s displayed
on the display.

At step 404, an 1input for the desired number of text colors
in the modified digital image 1s recerved. In an embodiment,
the user selects the number of text colors to appear 1n the first
modified digital image using the option 302. In an embodi-
ment, the user types the number. In another embodiment, the
user selects the number from a drop-down list of pre-defined
numbers. For example, a drop-down list with the numbers 2,
3, 4, and 5 1s displayed 1in the GUI 300q as the option 302.
In another embodiment, the user selects the number text
colors from a numeric scale.

At step 406, the document 1s scanned to generate the
digital 1mage.

At step 407, the digital image 1s processed to generate the
first processed digital image (such as, the first processed
digital image 200). In an embodiment, the MRC operation
(such as, the N-Layer MRC operation) is first performed on
the digital image to generate the first processed digital image
from the digital image. In another embodiment, any other
suitable text extraction operations/techniques can also be
performed to generate the first processed digital image from
the digital image.

At step 408, the first processed digital image 1s further
processed to generate the first modified digital image. The
first processed digital image 1s processed to generate the first
modified digital image such that the first modified digital
image 1includes only the desired number of text colors
inputted at step 402. For example, 11 the user defines two text
colors, then the first processed digital 1mage 1s further
processed such that the first modified digital image contains
only two text colors. In an embodiment, the text colors are
determined based on a histogram analysis of the text colors
present 1n the first processed digital image.

FI1G. 5 depicts a chart 500 1llustrating a histogram analysis
tor the text colors present 1n the first processed digital image
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200. The X-axis in the chart 500 represents various text
colors present in the first processed digital image. The Y-axis
in the chart 500 represents number of text pixels correspond-
ing to each of the text colors in the N layers of MRC 1n the
first processed digital image 200.

In an embodiment, the text colors with the highest histo-
gram values are selected to appear i1n the first modified
digital image. For example, 1t 1s depicted from the chart 500
that the cyan and black text colors have higher histogram
values as compared to other text colors 1n the first processed
digital image 200. Thereaiter, the text of other text colors 1s
converted into the text colors having highest histogram
values (e.g., cyan and black). However, any other text colors
can also be selected to appear 1in the first modified digital
image without departing from the scope of the ongoing
description.

In an embodiment, the text colors are randomly selected
to appear 1n the first modified digital image. In an embodi-
ment, for example, first two text colors appearing in the
horizontal or vertical direction 1n the image (in order of
scanning) are selected to appear 1n the first modified digital
image. In another embodiment, for example, a random
number generation technique 1s implemented to determine/
select any text colors from the text colors contained in the
first processed digital image. As an example, the first pro-
cessed digital image 200 as shown 1n FIG. 2 contains six text
colors cyan, red, olive, black, purple, and blue. A number 1s
assigned to each text color (e.g., 1, 2, 3, 4, 5, and 6 to cyan,
red, olive, black, purple, and blue respectively). A random
number generator 1s then executed to generate random
numbers. The output of the random number generator shall
be limited to the total number of text colors contained in the
document which 1s 6 1n this case. If the random number
generator generates 2 and 6, text colors shall be limited to
red and blue only. With cyan, olive, black and purple being
switched to red and/or blue. In an embodiment, the switch-
ing ol colors may be done based on the spatial or color
proximity of each of the text layers to red and blue as
discussed in the later sections.

Once the text colors 1n the first processed digital image are
limited to the desired number of text colors (as inputted 1n
302), the first modified digital image 1s generated. The OCR
operation 1s then performed on the first modified digital
1mage.

FIG. 6 1s another flow diagram 600 1llustrating a method
for moditying and limiting the number of text colors 1n the
digital 1image 1n accordance with at least one embodiment.
FIG. 6 1s explained 1n conjunction with FIG. 4. The steps
402-407 are performed before step 602.

At step 602, the first set of text colors 1s determined from
the first processed digital image. Once the first processed
digital 1mage 1s generated at step 407, the first set of text
colors 1s determined from the first processed digital image.

At step 604, the first set of text colors 1s displayed. In an
embodiment, the first set of text colors 1s displayed as the
option 304 1n various GUIs.

At step 606, an 1input for selecting a plurality of text colors
from the first set of text colors 1s received. In an embodi-
ment, the mput for selecting a plurality of text colors 1s
received from the user via various mmput mediums/tech-
niques including, but not limited to, a keypad, mouse,
joystick, any touch-sensitive medium, voice recognition,
gestures, video recognition, and so forth.

At step 608, the first processed digital image (obtained
from step 407) 1s further processed to generate a second
modified digital image. The first processed digital image 1s
further processed such that the second modified digital
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image 1includes only selected text colors from the first set of
text colors (e.g., selected from the option 304). For example,
i the user selects two text colors from the option 304, then
the first processed digital image 1s further processed such
that the second modified digital image contains text of only
the selected text colors.

The first processing of the digital image includes per-
forming various 1image processing operations on the scanned
digital 1mage such as filter, color space transtormation,
background adjustment, some text and pictorial separation
operations including but not limited to the MRC operation
(such as, the N-Layer MRC operation). The further process-
ing of the first processed digital image includes the modi-
fication and limitation of the text colors contained in the
original document to the desired/selected text colors.

FIG. 7 1s another tlow diagram 700 1llustrating a method
for moditying and limiting the number of text colors 1n the
digital 1image 1n accordance with at least one embodiment.
FIG. 7 1s explained 1n conjunction with FIG. 4 and FIG. 6.
The steps 402-407 and 602-606 arc performed before step
702.

At step 702, a second set of text colors 1s displayed. In an
embodiment, the second set of text colors 1s displayed as
various replacement text color options (e.g., the replacement
text color options 308, 312, and 316). In an embodiment, the
second set of text colors includes text colors present in the
first set of text colors. In another embodiment, the text colors
in the second set of text colors are determined randomly. In
another embodiment, the second set of text colors can either
be a super set or subset of the first set of text colors, with or
without some random additions. In an embodiment, the
second set of text colors includes a white color.

At step 704, an mput for selecting the replacement text
color from the second set of text colors 1s received. In an
embodiment, the mput for selecting the replacement text
color for one or more of the selected plurality of text colors
from the option 304 is recerved from the user when the user
selects the replacement text colors from the second set of
text colors (e.g., from the replacement text color options
308, 312, and 316).

At step 706, the first processed digital image (obtained
from step 407) 1s further processed to generate a third
modified digital image. The further processing of the first
processed digital image includes converting the one or more
of the selected plurality of text colors 1n the original docu-
ment to a corresponding defined replacement text color.
Thus, the third modified digital image contains the selected
replacement text colors and not the associated text color
(where associated text colors are the ones selected from the
option 304).

FIG. 8 1s yet another flow diagram 800 illustrating a
method for facilitating the data security feature in accor-
dance with at least one embodiment. The data security
feature enables the user to secure/protect any confidential
data (e.g., bank account details, salary details, contact num-
bers, billing information, passport details, credit card num-
bers, social security numbers, and the like) contained in the
document.

At step 802, an option for the data security feature 1s
displayed. In an embodiment, the security option 320 is
displayed 1 the GUI 300/ to facilitate the data security
teature. Once the security option 320 1s activated, step 804
1s executed.

At step 804, one or more text colors of the confidential
data (1n the first processed digital image corresponding to
the document) are selected from the GUI 300g. In an
embodiment, once the security option 320 1s activated, the
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security text color selection option 322 appears 1n the GUI
300g. In an embodiment, the one or more text colors of the
confidential data are selected from the security text color
selection option 322 1n the GUI 300g by the user. In another
embodiment, the GUI 300g does not contain the security
option 320. In this case, the step 802 can be avoided.

In an embodiment, the text colors to appear in the security
text color selection option 322 are determined from the text
colors present 1n the first processed digital image.

At step 806, 1t 1s determined whether to hide, eliminate,
or mask the confidential data. In an embodiment, this i1s
determined based on the activation of the options 326, 328,
or 330. If the user activates the option 326 (1.e., opts to hide
the confidential data), step 808 1s followed.

At step 808, the confidential data 1s hidden. In an embodi-
ment, 1n order to hide the confidential data, the text colors of
text layers associated with the confidential data (e.g., the text
colors selected from the security text color selection option
322) are made transparent.

In another embodiment, the background color 1n the first
processed digital image 1s determined first. Thereafter, the
text color of the confidential data 1s changed to the back-
ground color (1.e., the text color of the confidential data 1s
made similar to the background color). In typical oflice
documents, with white being the background, the same
option 1s exercised by selecting white color or the back-
ground color from any of the replacement text color options
308, 312, and 316. For text on tint, the background color of
the region where the text layer resides shall be determined
to change the color of text to its local background color.

If the user clicks (1.e., activates) the option 328 (1.¢., opts
to eliminate the confidential data), step 810 1s followed.

At step 810, the confidential data (1.e., the text layers with
selected text colors from the security text color selection
option 322) is eliminated/removed.

If the user clicks (1.e., activates) the option 330 (1.e., opts
to mask the confidential data), step 812 1s followed.

At step 812, the confidential data (1.e., the text layers with
selected text colors from the security text color selection
option 322) 1s masked. In an embodiment, in order to mask
the confidential data, one or more color layers are mserted
in the first processed digital image so as to cover the
confidential data. In an embodiment, the confidential data 1s
masked with a predefined color. In another embodiment, the
confidential data 1s masked with background color. In yet
another embodiment, the confidential data 1s masked with a
user speciiied color. For example, an option (not shown) for
selecting mask color may be provided in the GUI 300g.

In an embodiment, hiding the confidential data includes
either masking of the confidential data or making the text
color of the confidential data transparent or changing the text
color of the confidential data to white or the background
color. Thus, the masking of the confidential data may be a
sub-feature of step 808 and hence the step 812 can be
avoided. In an embodiment, when the user opts to hide the
confidential data by selecting the option 326, various options
for masking, making the text color transparent, changing the
text color to white, and changing the text color to the
background color are displayed (not shown 1n the GUI 300¢g)
to the user. Based on the user’s selection of a particular
option the corresponding action will be performed.

Various steps of the methods described 1n FIG. 4, 6, 7, or
8 could be performed within a general-purpose computer,
within MFD, or any other computing device.

FIG. 9 1s a block diagram illustrating an MFD 104¢ 1n
accordance with at least one embodiment. The MFD 104c¢
includes a processor 902, an 1image-scanning module 904, a
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display 906, and a memory 908. The memory 908 includes
a program module 910 and a program data 912. The program
module 910 includes a presentation module 914, an 1mage
processing module 916, and an OCR module 918. The
program data 912 includes a database 920. In an embodi-
ment, the memory 908 and the 1image-scanning module 904
function under the control of the processor 902.

The processor 902 i1s coupled to the image-scanming
module 904, the display 906, one or more mput mediums
(not shown), and the memory 908. The processor 902
executes a set of mstructions stored in the memory 908 to
perform one or more operations on the MFD 104c¢. The
processor 902 can be realized through a number of processor
technologies known 1n the art. Examples of the processor
902 include, but are not limited to, an X86 processor, a RISC
processor, an ASIC processor, a CISC processor, or any
other processor. In an embodiment, the processor 902
includes a Graphics Processing Unit (GPU) that executes the
set of 1nstructions to perform one or more 1mage processing
operations.

In an embodiment, the image-scanning module 904 1s
capable of scanning documents to generate corresponding
digital images. The image-scanning module 904 implements
various CCD devices and/or CMOS devices to capture the
digital 1mage. In an embodiment, the 1image-scanning mod-
ule 904 implements a linear scanning technique. In another
embodiment, the 1image-scanning module 904 implements a
two-dimensional scanning technique. Once the scanning 1s
completed, the image-scanning module 904 stores the digital
image (e.g., the scanned document) in the database 920.

The display 906 facilitates the display of the GUIs (300a-
300g) and interaction with the MFD 104¢ 1n conjunction
with the mediums. The display 906 can be realized through
several known technologies, such as, Cathode Ray Tube
(CRT) based display, Liquid Crystal Display (LCD), Light
Emitting Diode (LED)-based display, Organic LED display
technology, and Retina Display technology. Further, the
display 906 can be a touch-screen capable of receiving user
inputs.

The memory 908 stores a set of instructions and data.
Some of the commonly known memory implementations
can be, but are not limited to, a Random Access Memory
(RAM), Read Only Memory (ROM), Hard Disk Drive
(HDD), and a secure digital (SD) card. The program module
910 includes a set of instructions that are executable by the
processor 902 to perform specific actions on the MFD 104c.
It 1s understood by a person having ordinary skills 1n the art
that the set of mstructions are stored i1n the memory 908 in
conjunction with various hardware of the MFD 104c¢ to
perform various operations.

The presentation module 914 facilitates the presentation
of the various GUIs (3004-300¢g) on the display 906 under
the control of the processor 902. In an embodiment, various
data (1.e., text to be displayed 1n any GUI) and objects (e.g.,
text boxes, drop-down lists, radio buttons, or various scales),
and information related to positioning of the data and object
for generating the GUIs (300a-300g) are stored in the
database 920. The presentation module 914 determines
appropriate the GUIs (300a-300g) based on the user inputs.

The mmage processing module 916 includes a set of
instructions which when executed by the processor 902
varies one or more properties associated with the digital
image. The image processing module 916 obtains the digital
image from the database 920. Thereaiter, the 1mage process-
ing module 916 performs a {irst processing operation on the
digital image based on various mputs coming from 906 such
as filter, color space transformation, changing of image
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contrast, text/pictorial separation, compression, etc., and
generates a first processed digital image. In an embodiment,
in order to i1dentily various texts in the digital image, the
image processing module 916 implements the MRC tech-
nique (such as, the N-Layer MRC operation) on the scanned
digital 1image to generate the first processed digital image.
Based on the MRC technique, the image processing module
extracts the text with different text colors into separate
planes. This also facilitates the identification of text colors
(e.g., the first set of text colors) and the background color. In
another embodiment, the i1mage processing module 916
implements any other suitable text extraction technique to
obtain the first processed digital image. Thereafter, the
image processing module 916 stores the first set of text
colors and the background color in the database 920. In an
embodiment, the background color i1s determined using
various techniques including but not limited to histogram
analysis, peak determination techmique, or the like. The
image processing module 916 further processes the first
processed digital image and varies one or more properties of
this 1mage, such as text colors in the first processed digital
image.

In an embodiment, when the user defines the number of
text colors 1n the appropriate GUIs (300a-300g), the image
processing module 916 further processes the first processed
digital 1mage to generate the first modified digital image.
During this processing, the image processing module 916
restricts the number of text colors to the defined number to
obtain the first modified digital image.

In an embodiment, in order to determine the text colors to
appear in the first modified digital image, the 1mage pro-
cessing module 916 implements the histogram techmique.
This 1s further explained 1n the description supra.

In another embodiment, the image processing module 916
replaces other text colors by the selected text colors from the
option 304 1n the GUI 3005 or the GUI 300c¢ to generate the
second modified digital image. Thus the second modified
digital images include only the selected text colors from the
option 304 in the GUI 30056 or the GUI 300c.

In another embodiment, the 1mage processing module 916
replaces the selected text color from the option 304 with the
selected replacement text color from the various replace-
ment text color options (308, 312, or 316) to generate the
third modified digital image.

In various embodiments, 1n order to modily the text
colors, the 1mage processing module 916 utilizes the output
of the MRC operation (e.g., various layers/planes). The
image processing module 916, modifies the color of a text
layer corresponding to the text color to be replaced (1.e., the
text color selected from the option 304 using the GUI 3004
or 300¢) to the selected text color (i.e., the corresponding
text color selected from the option 304, the replacement text
color options 308, 312, or 316 using the GUI 30056, 300c,
and 300e; or the text color determined based on the histo-
gram analysis). For example, 11 the user input 1s received via
the GUI 3004, the colors to appear 1n the modified digital
image may be determined using the histogram analysis (e.g.,
cyan and black). Then, the image processing module 916
replaces/modifies the color of the text layers associated with
other text colors (1.e., after applying MRC method) with
cyan and black (i.e., the text colors identified based on the
histogram analysis). Thus, only cyan and black text colors
appear 1n the modified digital image.

In an embodiment, the 1mage processing module 916
implements a spatial proximity based techmique 1n conjunc-
tion with the histogram analysis to determine the replace-
ment text colors. For example, based on the histogram
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analysis, red text color will be replaced by black 1t the
chrominance and luminance values of red color are a closer
match to black. In another example, red color will be
replaced with cyan color based on its spatial proximity to
cyan as shown 1n 200. Similarly, based on spatial proximity,
olive and purple will be replaced with black. Whereas blue
color will be changed to cyan.

Similarly, for example, 1t the user selects text colors using

the option 304 (1n the GUIs 30056 or 300¢) to appear in the

modified digital image, then the color of the text layers
corresponding to the remaiming text colors (other than the
selected from the option 304) are modified to the selected
text colors. Further, the similar techmque 1s also used to
replace the selected text colors from various other GUIs.

In order to facilitate the data security feature, the image
processing module 916 hides, removes, or masks the
selected text color (from the option 304) to generate a fourth
modified digital image.

If the user opts to hide the confidential data (1.e., by
selecting/activating the option 326), 1n an embodiment, the
image processing module 916 sets the transparency value to
100% for the color layers associated with the selected text
colors 1 the MRC output. Thus, the fourth modified digital
image with hidden confidential data 1s obtained.

If the user opts to hide the confidential data (1.e., by
selecting/activating the option 326), in another embodiment,
the 1image processing module 916 modifies text color of the
text layers corresponding to the text color selection for the
confidential data (1.e., text color selected from the security
text color selection option 322) to the background color of
that text layer. Thus, the fourth modified digital image with
hidden confidential data 1s obtained.

If the user opts to eliminate the confidential data (1.e., by
selecting/activating the option 328), the image processing
module 916 removes all elements of the text layers corre-
sponding to the selected text colors (e.g., the text color of the
confidential data from the security text color selection option
322) from the MRC output. Thus, the fourth modified digital
image with no confidential data 1s obtained.

If the user opts to mask the confidential data (i.e., by
selecting/activating the option 330), the 1mage processing
module 916 1nserts a color layer such that the newly mserted
color layer covers the confidential data. Thus, the fourth
modified digital image with confidential data masked under
some color 1s obtained. In an embodiment, the confidential
data 1s masked with a predefined color. In another embodi-
ment, the confidential data 1s masked with background color.
In yet another embodiment, the confidential data 1s masked
with a user specified color. For example, an option (not
shown) for selecting mask color may be provided 1n the GUI
300¢.

Once the modified digital image (e.g., the first modified
digital 1mage, the second modified digital image, the third
modified digital image, or the fourth modified digital image)
1s generated, the 1mage processing module 916 stores the
modified digital image 1n the database 920.

In an embodiment, the modified digital 1mage can be
printed using a printing module (not shown) of the MFD
104c. In another embodiment, the modified digital image
can be faxed to any computing device (1.e., a computing
device capable of receiving the facsimile) using a facsimile
module (not shown) of the MFD 104c.

In another embodiment, the data security feature option
can be extended to copy, print, fax, scan and all other image
path services as available on the MFDs. In yet another
embodiment, color modification option and the data security
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feature can be extended to various other services as available
on any of the computing devices 1n 104.

In another embodiment, the OCR module 918 obtains the
modified digital image from the database 920. The OCR
module 918 then performs an OCR operation to recognize
the text 1in the modified digital image. The mput and output
of the OCR module thus contain the text colors present in the
modified digital image.

The database 920 1s a storage device that stores the data
submitted from and/or required by the image-scanning mod-
ule 904, the presentation module 914, the 1image processing
module 916, and the OCR module 918. In an embodiment,
the database 920 can be implemented using technologies
including, but not limited to Oracle®, IBM DB2®, Micro-
solt SQL Server®, Microsolt Access®, PostgreSQL®,
MySQL® and SQLite®, and the like.

The disclosed methods and systems, as illustrated in the
ongoing description or any of its components, may be
embodied in the form of a computer system. Typical
examples of a computer system include a general-purpose
computer, a programmed microprocessor, a micro-control-
ler, a peripheral integrated circuit element, and other
devices, or arrangements of devices that are capable of
implementing the steps that constitute the method of the
disclosure.

The computer system comprises a computer, an input
device, a display unit and the Internet. The computer further
comprises a microprocessor. The microprocessor 1S con-
nected to a communication bus. The computer also includes
a memory. The memory may be Random Access Memory
(RAM) or Read Only Memory (ROM). The computer sys-
tem further comprises a storage device, which may be a
hard-disk drive or a removable storage drive, such as, a
floppy-disk drive, optical-disk drive, etc. The storage device
may also be a means for loading computer programs or other
instructions into the computer system. The computer system
also includes a communication umt. The communication
unit allows the computer to connect to other databases and
the Internet through an Input/output (I/0) 1interface, allowing
the transier as well as reception of data from other databases.
The communication unit may include a modem, an Ethernet
card, or other similar devices, which enable the computer
system to connect to databases and networks, such as, LAN,
MAN, WAN, and the Internet. The computer system facili-
tates 1nputs from a user through input device, accessible to
the system through an 1I/O interface.

The computer system executes a set of mnstructions that
are stored in one or more storage elements, 1 order to
process input data. The storage elements may also hold data
or other information, as desired. The storage element may be
in the form of an information source or a physical memory
clement present 1n the processing machine.

The programmable or computer-readable instructions
may include various commands that 1nstruct the processing
machine to perform specific tasks such as steps that consti-
tute the method of the disclosure. The method and systems
described can also be implemented using only software
programming or hardware or by a varying combination of
the two techniques. The disclosure 1s independent of the
programming language and the operating system used 1n the
computers. The 1structions for the disclosure can be written
in all programming languages including, but not limited to,
‘C?, ‘C++’, “Visual C++’°, and ‘Visual Basic’. Further, the
soltware may be in the form of a collection of separate
programs, a program module containing a larger program or
a portion of a program module, as discussed 1n the ongoing
description. The software may also include modular pro-
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gramming 1n the form of object-oriented programming. The
processing ol mput data by the processing machine may be
in response to user commands, results of previous process-
ing, or a request made by another processing machine. The
disclosure can also be implemented 1n all operating systems
and platforms including, but not limited to, ‘Unix’, ‘DOS’,
‘Android’, ‘Symbian’, and ‘Linux’.

The programmable 1nstructions can be stored and trans-
mitted on a computer-readable medium. The disclosure can
also be embodied 1n a computer program product compris-
ing a computer-readable medium, or with any product
capable of implementing the above methods and systems, or
the numerous possible variations thereof.

The method, system, and computer program product, as

described above, have numerous advantages. Some of these
advantages may include, but are not limited to, obtaining
better OCR accuracy with minimization 1n customer com-
plaints. By providing various options for defining number of
text colors and/or for selecting text colors to appear 1n the
modified digital image, the customers will not be surprised
at the change 1n the text colors. Thus, subsequent complaints
due to undesired text color changes at the cost of improved
OCR accuracy can be minimized. In one embodiment, the
layers of similar text colors can be lumped together as part
of further processing of first processed digital image to
generate a {ifth modified digital image resulting 1n a reduced
number of text layers. With a reduced number of text layers,
the MRC output will yield a higher compression ratio. Thus,
the file size of the modified digital image can be lowered.
Further, the data security feature helps protect any confi-
dential data by hiding or eliminating the confidential data.

Various embodiments of the GUIs, methods, and systems
for facilitating modifications i the text colors in digital
images have been disclosed. However, 1t should be apparent
to those skilled in the art that many more modifications,
besides those described, are possible without departing from
the mventive concepts herein. The embodiments, therefore,
are not to be restricted, except 1n the spirit of the disclosure.
Moreover, 1n interpreting the disclosure, all terms should be
understood in the broadest possible manner consistent with
the context. In particular, the terms “comprises™ and “com-
prising” should be interpreted as referring to elements,
components, or steps, 1n a non-exclusive manner, indicating
that the referenced elements, components, or steps may be
present, or utilized, or combined with other elements, com-
ponents, or steps that are not expressly referenced.

A person having ordinary skills 1n the art will appreciate
that the system, modules, and sub-modules have been illus-
trated and explained to serve as examples and should not be
considered limiting in any manner. It will be further appre-
ciated that the variants of the above-disclosed system ele-
ments, or modules and other features and functions, or
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alternatives thereof, may be combined to create many other
different systems or applications.

Those skilled 1n the art will appreciate that any of the
alorementioned steps and/or system modules may be suit-
ably replaced, reordered, or removed, and additional steps
and/or system modules may be mserted, depending on the
needs of a particular application. In addition, the systems of
the aforementioned embodiments may be implemented
using a wide variety of suitable processes and system
modules and are not limited to any particular computer
hardware, software, middleware, firmware, microcode, etc.

The claims can encompass embodiments for hardware,

software, or a combination thereof.
It will be appreciated that variants of the above disclosed,

and other features and functions or alternatives thereof, may
be combined into many other different systems or applica-
tions. Various presently unforeseen or unanticipated alter-
natives, modifications, variations, or improvements therein
may be subsequently made by those skilled in the art which
are also intended to be encompassed by the following
claims.
What 1s claimed 1s:
1. A method for facilitating modification of text colors in
a digital image, the method comprising:
determining, by a processor, a first set of text colors from
the digital image, wherein the first set of text colors are
determined based on colors of text in the digital image
and the text of the digital image 1s extracted into a
plurality of layers based on color and spatial proximity;
displaying, by the processor, the first set of text colors on
a display associated with a computing device;
receiving, by the processor, an input for selecting a
plurality of colors from the first set of text colors;
displaying, by the processor, a second set of text colors on
the display 1n response to the selection of the plurality
of colors, wherein the second set of text colors corre-
sponding to each of the selected text color comprise a
set of replacement text colors;
recerving, by the processor, an mput for selecting a
replacement text color, from the set of replacement text
colors, for each of the selected plurality of colors;
converting, by the processor, text color that comprises one
or more ol the selected plurality of colors to corre-
sponding selected replacement text color based on the
extracted layers;
generating, by the processor, a modified digital 1mage
based on the converting; and
performing optical character recognition (OCR) on the
modified digital 1image, wherein the number of text
colors for text that undergoes OCR of the modified
digital 1mage 1s less than the number of text colors of
the digital 1mage.
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